infrequent attacks of severe respiratory infection and 4the, dilatation and neurpmuscular incoordination of the upper Tesophagus. The rarity of respiratory infections may be explained by the narrow fistula and its high level which enabled the chil to clear cesophageal contents from the trachea by coughing before they reached the lower airways. The dilatation and inco-ordination may be attributed to the passage of air from the trachea to the cesophagus during coughing and phonation. This air probably stimulated peristalsis, but, as there was no distension of the stomach, does not appear to have been swallowed. Its constant presence in the cesophagus presumably caused the dilatation and this, together with automatic regurgitation of air, led to the incoordination of the swallowing mechanism. Only 3 comnparable cases have been found in the literature (Imperatori 1939 , Haight 1948 , Scott Dunbar 1958 ). All these children had feeding difficulties, vomiting and recurrent attacks of pneumonia from birth. Tracheo-asophageal fistula was demonstrated either bronchoscopically or radiologically at the ages of 64, 4 and 31 years respectively and they were all operated on successfully shortly after diagnosis. T Substance Anomaly with Horseshoe Kidney H M T Coles MD MRCP N M, female, aged 2 years 10 months, was born spontaneously 5 to 6 weeks prematurely, weighing 5 lb 4 oz. Her parents and four older brothers and sisters are well. Always a slow feeder; since 2 months of age she has had persistent irregular vomiting. During her first admission to Westminster Children's Hospital when 1 year old she was found to have intermittent sterile pyuria in association with a horseshoe kidney. The pyuria has not been observed subsequently and her renal function is normal. The vomniting has continued, though is less frequent, and no alimentary cause has been found for this symptom. Her growth and nutrition are adequate: weight 24 lb 4 oz, height 33 in. (crown-pubis 19 in., pubis-heel 14 in.), span 31 in., head circumference 18i in. Severe mental retardation; no sphincter control; no speech. No evidence .of deafness. EEG demonstrates a diffuse abnormality without clear focal or definite paroxysmal features. During her present readmission to hospital she has been found to pass T substance in her urine and this is believed to be significant in relation to the etiology of her mental deficiency. T given the provisional name of T substance. When chromatography of his urine was carried out by the method of Bowden (1959) an unusual pigment was found near to the position of taurine (Fig 1) . The spot appeared spontaneously during development in phenol-ammonia only after the urine had been previously desalted electrolytically and it continued to be detected when the patient was-on a normal ward diet, free from sweets and other dye sources. It was not found in chromatograms of other, mentally normal, patients on the same diet in the hospital at that time (Wilkinson 1960) .
The piginent, when eluted from the paper, left a pale pink residue after evaporation and this became reddish-purple when exposed to ammonia, in much the same way as murexide. This observation suggested that the anomaly might be due to a disorderofpurinemetabolism,andchromatograms indistinguishable by eye from those prepared from the patient's urine were produced when alloxan was added to urines from normal subjects. It seemed unlikely that T substance and alloxan could be identical due to the well-known instability of alloxan and various differences have been found (for example by ultraviolet absorption spectrography and extractability into n-butanol at pH 5). There is no evidence in this patient, or in any of the other children who have been found to pass comparable quantities of T substance, of any abnormality of carbohydrate metabolism, as might be expected if they were elaborating large amounts of alloxan.
If T substance is derived from purine metabolism it may come from endogenous or exogenous sources. When a virtually purine-free diet consisting of milk and eggs is fed to a patient passing this material it promptly disappears from the urine. Nor does it return when individual purines and pyrimidines are added to the basic diet in amounts up to 250 mg daily for three to five days. It may be that these are insufficient quantities given for too short a time to allow the reappearance of T substance in the urine for it usually takes several days to return when the patient is put back on a full diet. Uric acid levels in serum and urine are normal or low and fall abruptly during a period on a purine-free regime. Recent work on the chemical nature of T substance suggests that it may be a quinone or quinolone (Wilkinson & Sidle 1960) . Mode of inheritance of the metabolic error: 6 children in 4 unrelated families are known to us in whom urinary excretion of T substance occurs in comparably large amounts. They are regarded as being homozygous for the genetic abnormality while individuals passing only small amounts are considered to be heterozygous. Examination of the family trees suggests that the anomaly is transmitted as an autosomal recessive characteristic, e.g. this patient's family (Fig. 2) . The parents of all the homozygous children are found to be heterozygous as are many of the ascendants and collaterals. None of these has any disability which can be ascribea to the genetic defect. The observation that females may excrete as large quantities of T substance as males and be equally affected seems to exclude carriage of the abnormal gene on the X-chromosome.
Comment: It does not seem possible to explain any of this child's clinical manifestations by the presence of a horseshoe kidney. Even her continued vomiting does not appear to be related to this abnormality since there is no evidence of urinary tract infection, impaired renal function or hydronephrosis. We think that her failure of mental development is directly associated with the finding of urinary excretion of large quantities of T substance; of the 6 known homozygotes for the metabolic anomaly (the only ones found in the course of chromatography of the urines of nearly 250 children), 3 are grossly mentally retarded (Table 1) . We assume that a relationship exists between the homozygotic state and the genesis of the defect in development. The specific nature of the inherited error is not known.
Kernicterus in Full-term Infants without soimmunization (4 cases) T Valaes MB DCH, Ph Fessas MD and S A Doxiadis MD Case 1 First pregnancy of a mother aged 25 who gave no history of previous. blood transfusion or injections. Full-term male infant weighing 3,700 g at birth. Delivered in the maternity departnent of a general hospital in Athens. Jaundice became apparent at the end of forty-eight hours. An I.M.
Fig I Fragmented and distorted red cells in Case I

